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Dear Editor,
Predicting the response to fluid bolus
therapy in critically ill children is
difficult [1]. However, rapid bolus
fluid resuscitation is integral to the
management of children presenting
with severe sepsis [2]. Bolus was
compared with maintenance fluid in a
relatively recent large randomized
controlled trial carried out in in the
developing world (the Fluid Expan-
sion As Supportive Therapy—
FEAST) that involved a large cohort
of African children with severe
infection [3]. The surprising result of
FEAST was that bolus fluid was
associated with a 30 % increase in
mortality.
Methods to predict fluid respon-
siveness in children requiring
paediatric intensive care unit (PICU)
admission might therefore be extre-
mely useful. Previous paediatric
studies have highlighted the utility of
Doppler-based methods [4] and have
demonstrated that stroke volume vari-
ability (SVV) predicts fluid
responsiveness [5]. However, data in a
PICU setting are currently limited. The
aim of our pilot study was to evaluate
the utility of SVV as a predictor of
fluid responsiveness in a PICU.
We studied a group of 13
mechanically ventilated children,
aged 2 months to 14 years, who were
given fluid boluses in the PICU at St
Mary’s Hospital, London, from 18
March 2013 to 13 May 2013. Exclu-
sion criteria were high-frequency
oscillatory ventilation, arrhythmia
and left to right shunt. The study
design was reviewed and approved by
Brent Research Ethics Committee.
Written informed consent was
obtained from an individual with
parental responsibility.
Heart rate and blood pressure were
continuously monitored on an Intel-
livue MP70 patient monitor (Philips
Healthcare, Guildford, UK). The data
collected on these parameters were
subsequently analysed as the mean of
three readings each timed 1 min
apart. Stroke volume index (SVI) and
SVV were measured non-invasively
at the aortic valve using suprasternal
Doppler (USCOM Ltd., Sydney,
Australia). SVV is calculated auto-
matically as: (SVmax - SVmin)/
[(SVmax ? SVmin)] 9 100 from a 7-s
data window. Doppler traces were
recorded in triplicate, and the values
of SVI and SVV used in the analysis
were the mean of three
measurements.
After the initial data collection
immediately prior to the administra-
tion of fluid bolus, 10 ml/kg fluid
bolus was administered. Data were
collected again immediately post fluid
bolus. Patients were defined as either
responsive or non-responsive to each
individual fluid bolus, with respon-
sive defined as an increase in SVI of
at least 10 %.
Data on a total of 26 fluid boluses
were analysed. In 11 boluses, patients
were classified as responsive and in
15 non-responsive. Static haemody-
namic parameters did not differ
significantly between the two groups,
and ventilation and inotrope use was
unchanged.
SVV differed significantly between
the responsive (median 16.67 %,
range 12.35–19.17 %) and non-
responsive groups (11.53 %, range
9.82–14.17 %) (p = 0.01) (Fig. 1).
Fig. 1 Stroke volume variability (SVV) in responsive (increase in SVI of[10 %) and non-
responsive patients following administration of fluid bolus. Black horizontal lines indicate
median values for each group, red horizontal line indicates the 16.5 % cutoff identified
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The receiver operating characteristic
curve analysis for pre-bolus SVV to
predict a [10 % rise in SVI post-
bolus found an area under the curve
of 0.797 (95 % confidence interval
0.623–0.971, p = 0.01). The Youden
index calculations identified an opti-
mal cutoff for SVV of 16.5 %
(sensitivity 54.5 %, specificity
93.3 %). This cutoff has a positive
likelihood ratio of 8.18 and a negative
likelihood ratio of 0.49.
Taken together, these results sug-
gest that SVV has the potential to
predict fluid responsiveness in
mechanically ventilated children in
the PICU. The small sample size of
our pilot study limits generalizability,
and further work is required to con-
firm and extend these findings.
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